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TN THE CLAIMS: 

The following is a complete listing of the claims and replaces all earlier listings 
and all earlier versions. 




1.-18. (Canceled). 

( (Previously Presented) An image processing apparatus that changg 
dynamic range of an original image, comprising: 

a gradation conversion unit adapted to perform a gradgtidh conversion on the 
original image, based on a gradation conversion curve; 

a high-frequency-component generatiop/unit adapted to generate a high- 
frequency component of the original image or/6n image obtained from the gradation 
conversion performed on the original imaged said gradation conversion unit; 

a conversion unit adaptejno convert a magnitude of an amplitude of the high- 
frequency component; and 

a control unit adapted to control an addition of the high-frequency component 
converted by said conversion unit, after performance of the gradation conversion on the 
original image by said'gradation conversion unit, 

wherein said conversion unit converts the magnitude of the amplitude of the 
high-frequency component, based on information concerning an inclination of the gradation 
conversum curve. 
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(Previously Presented) An apparatus according to Claim wheij 
said conversion unit converts the magnitude of the amplitude of the high^fifequency 
component, based on the information concerning the inclination of the gradation conversion 
curve and a pixel value obtained based on the original image. 



^) ^l. (Previously Presented) An apparatu^according to Claim 1^/, therein 
said conversion unit converts the magnitude of amplitude of the high-frequency 
component, based on a differential value of the g^dation conversion curve. 

if 2^. (Previously PreseWd) An apparatus according to Claim l/^urther 
comprising an input unit adapted to mput a variable for changing a form of the gradation 



conversion curve. 



f) 2ji. (Prevk^isly Presented) An apparatus according to Claim 1^, wherein 
said high-frequency-component generation unit generates a smoothened image of the original 
image, and generates thy high-frequency component by subtracting the smoothened image 
from the original imaj> 

if J ' 

2 \f (Previously Presented) An apparatus according to Claim ly, wherein 

said high-freqipicy-component generation unit generates a smoothened image of the original 

image after/the gradation conversion, and generates the high-frequency component by 

subtracting the smoothened image from the original image after the gradation conversion. 
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'i ^5. (Previously Presented) An apparatus according to Claim ^4, 
the smoothened image is formed by using a morphological filter. 



;in 




^ ^6. (Previously Presented) An apparatus accord^to Claim 1/^/wherein 
said gradation conversion unit converts a form of the gradation^onversion curve, based on a 
feature amount calculated based on the original image. 

*| ^7. (Previously Presented) An }&age processing apparatus comprising: 
a smoothening unit adapted to /Obtain a smoothened image from an original 

image; 

a high-frequency-compon&t generation unit adapted to generate, as a high- 
frequency component, a difference between the smoothened image obtained by said 
smoothening unit and the original image; 

a gradation conversion unit adapted to convert a gradation of the original image 
by using a gradation conversion curve; 

a second smoothening unit adapted to obtain a second smoothened image from 
an image obtained from the gradation conversion performed by said gradation conversion unit; 
and 

a high-frequency-component addition unit adapted to add the high-frequency 
component to the second smoothened image, 
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28. (Previously Presented) Anjpp^^ilsaccording to Claim wherein 
said M^-^uency-componeot^ddifion unit changes an amplitude of the high-frequency 
component, basedpfl-tfpixel value obtained based on the original image, and adds the high- 
frequepojrconiponent whose amplitude has been changed to the second smoothened image. 




1 29. and 30. (Canceled). 

(Previously Presented) An image processing apparatus compcwiflg: 
a smoothening unit adapted to obtain a smoothenedijastfe from an original 



image; 



a high-frequency-component generation unit adapted to generate, as a high- 
frequency component, a difference betwe^the smoothened image obtained by said 
smoothening unit and the original imag^ 

a gradation conversion unit adapted to convert a gradation of the original image 
by using a gradation conversion curve; 

a conversion! unit adapted to convert a magnitude of an amplitude of the high- 
frequency componenti^ed on a value concerning an inclination of the gradation conversion 
curve; and 

ligh-frequency-component addition unit adapted to add the high-frequency 
component j^hose magnitude of the amplitude has been changed by said conversion unit to the 
image vmose gradation has been converted 
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3£. 1 (Previously Presented) An apparatus according to Claim 3^, wftw^in 
said conversion unit converts the magnitude of the amplitude of the high-frequency 
component, based on information concerning the inclination of the gradplfon conversion curve 
and a pixel value obtained based on the original image. 



(Previously Presented) An image processing apparatus comprising: 
a gradation conversion unit adapte^fo obtain a converted image by converting 
a gradation of an original image; 

a smoothening unit adapte^to obtain a smoothened image by smoothing the 
converted image; 

a high-frequency-corilponent generation unit adapted to obtain, as a high- 
frequency component, a differences between the smoothened image and the converted image; 

a conversion unit adapted to convert a magnitude of an amplitude of the high- 
frequency component, basedyon a value concerning an inclination of a gradation conversion 
curve; and 

a high-frequency-component addition unit adapted to add the high-frequency 
component whose magjtitude of the amplitude has been converted by said conversion unit to 
the converted image,y 

(Previously Presented) An apparatus according to Claim Jh, wherein 
said conversion unit converts the magnitude of the amplitude of the high-frequency 
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ation conversion curve 




component, based on information concerning the inclination off 
and a pixel value obtainedjaased-uii Ihe original image. 



35. and 36. (Canceled). 



3?. (Currently Amended) An image processing method comprising; 



a high-frequency-component conversion step[[J] of converting aaT^nplitude 
of a high-frequency component of an image* based on information conce^mg an inclination 
of a gradation conversion curve; and 

an addition step[[ 3 ]] of adding the high-frequent component, converted in said 
high-frequency-component conversion step, to an arbitrary image. 



5 



sj&J (Previously Presented) An^pparatus according to Claim 3^, wherein 
the smoothened image is formed by using a morphological filter. 

is 

(Currently Amended) An image processing method for changing a 
dynamic range of an original imag^, comprising: 

a gradation conversion step{[,]] of performing a gradation conversion on the 
original image, based on aygradation conversion curve; 

a high-^quency-component generation step[[ J] of generating a high-frequency 
component of the ifaginal image or an image obtained from the gradation conversion 
performed on the original image in said gradation conversion step; 



PAGE 1207 ' RCVDAT41SMW 12:26:25 PM|Eistem Daylight Tlme| ' SVHUSPTOEfUBf-W' DMS:87!W CSD:12I2 2114552' DURATION |mm-ss):06-36 



04/15/2004 12:29 FAX 1212 21~4552 



>^^4 



FITPATRICK M.Y. 



(2) 0 1 3 




a conversion step[[,]] of converting a magnitude of an amplitude of the ] 
frequency component; and 

a control step[[ J] of controlling an addition of the high-frequehcy component 
converted in said conversion step, after performance of the gradation conversion on the 
original image in said gradation conversion step, 

wherein said conversion step includes converting the amplitude of the high- 
frequency component, based on information concerning an inclination of the gradation 
conversion curve. 

4jif (Currently Amended) An yfoage processing method comprising: 
a smoothening step[[J] of obt^ning a smoothened image from an original 

image; 

a high-frequency-componeiA generation step[[>]] of generating, as a high- 
frequency component, a difference between the smoothened image obtained in said 
smoothening step and the original image! 

a gradation conversion $tep[[,]] of converting a gradation of the original image 
by using a gradation conversion curve; 

a second smoothening step[[ J] of obtaining a second smoothened image from 
an image obtained from the gradation conversion performed in said gradation conversion step; 
and 

a high-frequency-component addition step[[J] of adding the high-frequency 
component to the second smoothened image. 
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41. (Canceled). 

(Currently Amended) An image processing method comprising: 
a smoothening step[[ J] of obtaining a smoothened imag^lrom an original 



image; 



a high-frequency component generation stenffj] of generating, as a high- 
frequency component, a difference between the sn^othened image obtained in said 
smoothening step and the original image; 

a gradation conversion step[[J] df converting a gradation of the original image 
by using a gradation conversion curve; 

a conversion step[[,]] of converting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of the gradation conversion 
curve; and 

a high-frequency/component addition step[[»]] of adding the high-frequency 
component whose magnitude of the amplitude has been changed in said conversion step to the 
image whose gradation has-been converted. 

4p . /(Currently Amended) An image processing method comprising: 
a gradation conversion step[[J] of obtaining a converted image by converting 
a gradation of an original image; 

smoothening step[[J] of obtaining a smoothened image by smoothing the 
converted iirikge; 
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a high-frequency-component generation step[[>]] of obtaining, as a higfi- 
frequency component, a difference between the smoothened image and the converted image; 

a conversion step[[,]] of converting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of a^radation conversion 
curve; and / 



component whose magnitude of the amplitude has been converted in said conversion step to 
the converted image. / 



executing an image processing method for changing a dynamic range of an original image, the 
method comprising: / 

a gradation conversion step[[,]] of performing a gradation conversion on the 
original image, based on a gradation conversion curve; 

a high-frequency-component generation step[[,]] of generating a high-frequency 
component of the original image or an image obtained from the gradation conversion 
performed on the original imager in said gradation conversion step; 

a conversion stpp[[,]] of converting a magnitude of an amplitude of the high- 
frequency component; and / 

a control step[[,] J of controlling an addition of the high-frequency component 
converted in said conversion step, after performance of the gradation conversion on the 
original image in sam gradation conversion step, 
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wherein said conversion step includes converting the magnitude of the 
amplitude of the high-frequency component, based on\tqformation concerning an inclination 
of the gradation conversion curve. 

4y£ ^^Currently Amended) A program product embodying a program for 
executing an image processing method, the method comprising: 

a smoothening step[[,]] of obtaining a smoothened image from an original 

image; 

a high-frequency-component/generation step[[ 9 ]] of generating, as a high- 
frequency component, a difference between the smoothened image obtained in said 
smoothening step and the original image; 

a gradation conveision step[[J ] of converting a gradation of the original image 
by using a gradation conversion curve; 

a second smoothening step[[,]] of obtaining a second smoothened image from 
an image obtained from the gradation conversion performed in said gradation conversion step; 
and 

r a high-frequency-component addition step[[,]] of adding the high-frequency 
component to the second smoothened image. 



(C 



anceled). 
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(Currently Amended) A program product embodying a progra 
executing an image processing method, the method comprising: 

a smoothening step[[,]] of obtaining a smoothened impge from an original 

image; 

a high-frequency-component generation st^[[J] of generating, as a high- 
frequency component, a difference between the s/noothened image obtained in said 
smoothening step and the original image; 

a gradation conversion step[[ J] converting a gradation of the original image 
by using a gradation conversion curve; 

a conversion step[[,]] of o6nverting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of the gradation conversion 
curve; and 

a high-frequency-ofomponent addition step[[J] of adding the high-frequency 
component whose magnitude o^the amplitude has bean changed in said conversion step to the 
image whose gradation has b^en converted. 

(Currently Amended) A program product embodying a program for 
executing an image processing method, the method comprising: 

a gradation conversion step[[,]] of obtaining a converted image by converting 
a gradation of an original image; 

a/moothening step[[J] of obtaining a smoothened image by smoothing the 
converted im^ge; 



- 12- 

PAGE 17/27 * RCVD AT j«J5/fOM 12:26:25 PM [Eastern Daylight TimeJ * SVR:USPT0-EFXRF-1 A) * DNiS:8729308 * CSID:1212 218 4552 * DURATION (mm-ss):06-36 



04/15/2004 12:30 FAX 1212 21^4552 



FITPATRICK N.V. 



@ 018 



a high-frequency-component generation step[[J] of obtaining, as a 
frequency component, a difference between the smoothened image and the convened image; 

a conversion step[[,]] of converting a magnitude of an an^rfitude of the high- 
frequency component, based on a value concerning an inclination ojPa gradation conversion 
curve; and 

a high-frequency-component addition steptpf] of adding the high-frequency 
component whose magnitude of the amplitude has been^onverted in said conversion step to 
the converted image- 

49. (Currently Amended) jk storage medium storing a program for 
executing an image processing method for changing a dynamic range of an original image, the 
method comprising; 

a gradation conversion rftep[[ f ]] of performing a gradation conversion on the 
image, based on a gradation conversion curve; 

a high-frequency-component generation step[[,]] of generating a high-frequency 
component of the original image or an image obtained from the gradation conversion 
performed on the original image in said gradation conversion step; 

a conversion/step[[,]] of converting a magnitude of an amplitude of the high- 
frequency component; and 

acontrol/step[[J] of controlling an addition of the high-frequency component 
converted in said cot version step, after performance of the gradation conversion on the 
original image in said gradation conversion step, 
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wherein said conversion step includes converting the magnitude of the 
amplitude of the high-frequency component, based on information concerning an inclination 
of the gradation conversion curve. 



(Currently Amended) A storage/medium storing a program for 
executing an image processing method, the method comprising: 

a smoothening step[[J] of obtaining a smoothened image from an original 

image; 

a high-frequency-compone^i generation step[[,]] of generating, as a high- 
frequency component, a difference/between the smoothened image obtained in said 
smoothening step and the original/Image; 

a gradation conversion step[[,]] of converting a gradation of the original image 
by using a gradation conversion curve; 

a second smoothening step[[ J] of obtaining a second smoothened image from 
an image obtained Jrom the gradation conversion performed in said gradation conversion step; 
and 

a high-frequency-component addition step[[J] of adding the high-frequency 
component to the second smoothened image. 



51. (Canceled). 
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52. (Currently Amended) A storage medium storing a program for 
executing an image processing method, the method comprising: 

a smoothening step([,]] of obtaining a smoothened image from an original 

image; 

a high-frequency-component generation / ^ep[[,]] of generating, as a high- 
frequency component, a difference between the^moothened image obtained in said 
smoothening step and the original image; 

a gradation conversion step[[,]]/6f converting a gradation of the original image 
by using a gradation conversion curve; 

a conversion step[[,]] of^onverting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of the gradation conversion 
curve; and 

a high-frequency-component addition step[[J] of adding the high-frequency 
component whose magnitude of the amplitude has been changed in said conversion step to the 
image whose gradation has been converted. 

p./ (Currently Amended) A storage medium storing a program for 
executing an imrae processing method, the method comprising: 

a gradation conversion step[[,]J of obtaining a converted image by converting 
a gradatior/of an original image; 

a smoothening step[[,]] of obtaining a smoothened image by smoothing the 
converted image; 
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a high-ftequency-component generation step[[J] of obtaining, as a hip 
frequency component, a difference between the smoothened image and the convertaMmage; 

a conversion step[[,]] of converting a magnitude of an amplitujie of the high- 
frequency component, based on a value concerning an inclination of a jpfdation conversion 
curve; and 

a high-frequency-component addition step[[J] of adding the high-frequency 
component whose magnitude of the amplitude has been converted in said conversion step to 
the converted image. 

5^.^ (Previously Presented) An/^>aratus according to Claim j/^ s further 

comprising: 

radiation generation means ffi irradiating radiation rays onto an object; and 
a two-dimensional X-ray /sensor for converting radiation rays transmitted 

through the object into an image, 

wherein the image obta^ed by said two-dimensional X-ray sensor serves as the 

original image. 



4.H 



(Currently Amended) An image processing apparatus comprising: 
storage means for storing information concerning a gradation conversion curve; 
high-freque/cy component generation means for generating a high-frequency 
component of an imagejbr of an image obtained by performing gradation conversion on the 
image[[J] using the Relation conversion curve; 
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conversion means for converting a magnitude of an amplitude of the 
high-frequency component; and 

addition means for adding the converted high-ftejuency component to the 
image, or to the image obtained by performing the gradation^onversion on the image using 
the gradation conversion curve, 

wherein said conversion means converts the amplitude of the high-frequency 
component on the basis of the information concerning the gradation conversion curve. 



3l 



(Previously Presented) An apparatus according to Claim ^ wherein 
said conversion means converts the Magnitude of the amplitude of the high-frequency 
component on the basis of the information concerning an inclination of the gradation 
conversion curve, 

/ ^ 

f7. (Previously Presented) An apparatus according to Claim 5p, wherein 
said conversion means converts the magnitude of the amplitude of the high-frequency 
component on the basis Jfa. differential value of the gradation conversion curve. 



ji. '^"(Previously Presented) An apparatus according to Claim 5/ 
comprising inputmeans for inputting a variable for changing a curve form of the gradation 




5/Jurfher 
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59. ' (Previously Presented) An apparatus according V) Claim 0> wherein 
.said high-frequency component generation means generates a smoothed image from the image 
and subtracts the smoothed image from the image, thereby to generate the high-frequency 



component. 

(Previously Presented) An apparatus aZording to Claim 9^, herein 
the smoothed image is formed by using a morphological fjlter. 

wherein 

d high-firequency component generation nrcans generates a smoothed image from the image 
after the gradation conversion, and subtracts the smoothed image from the image after the 
gradation conversion, thereby to generate tite high-frequency component. 

ii / j*. 

66. (Previously Presented) An apparatus according to Claim 01, wherein 
the smoothed image is formed h/using a morphological filter, 

& / /*>. 

6B. (Wfeviously Presented) An apparatus according to Claim 55, wherein 
a curve form of the gradation conversion curve is changed according to a feature amount 
calculated based <m the image. 

W. (Previously Presented) An apparatus according to Claim 5E, further 
comprising; 




r ql . (Previously Presented) An apparatus according to Claim 5p r 



sail 
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radiation generation means for irradiating radiation rays onto an otyeptTand 
a two-dimensional X-ray sensor for converting the radiatior>ray transmitted 

through the object into an image, 

wherein the image obtained by said two-dimensiorial X-ray sensor serves as the 



original image. 



65 . (Currently Amended) An image processing method comprising: 
a storage stepQ,]] of storing information concerning a gradation conversion 



curve; 



ahigh-frequency component generation step[[,]] of generating ahigh-frequency 
component of an image or an image /btained by performing gradation conversion on the 
image[[,]] using the gradation conversion curve; 

a conversion stepf[,]] of converting a magnitude of an amplitude of the 

high-frequency component; ; 

an additionjftep[[,]] of adding the converted high-frequency component to the 
image, or to the image detained by performing the gradation conversion on the image using 
the gradation conver/ion curve, 

wherein said conversion step includes converting the amplitude of the 
high-frequencv4omponenton the basis of the mformation concerning the gradation conversion 



curve. 
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fi ■ ■ 

6j5. (Currently Amended) A program for executing an image process 

method comprising: 

a storage step[[,l] of storing information concerning a^adation conversion 

curve; 

a high-frequency component generation stepj^j] of generating a high-frequency 
component of an image or an image obtained by performing gradation conversion on the image 
using the gradation conversion curve; 

a conversion step[[,]] of concerting a magnitude of an amplitude of the 
high-frequency component; and 

an addition step[[ J] of aiding the converted high-frequency component to the 
image, or to the image obtained by performing the gradation conversion on the image using 
the gradation conversion curve, 

wherein said conversion step includes converting the amplitude of the 
high-frequency component on/the basis of the information concerning the gradation conversion 



curve. 



^Currently Amended) A storage medium which stores a program for 
executing an image processing method, said method comprising: 

a Storage step[[,]] of storing information concerning a gradation conversion 



curve; 



20- 



PA(£ 2»27 * RCVD AT 4/15/2004 12:26:25 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1fO * DNIS:8729306 * CS1D:1212 218 4552 * DURATION (mm-ss):0S-36 



0 r C 



04/15/2004 12:32 FAX 1212 2f^4552 FITPATRICK N.Y 



@026 




ahigh-frequency component generation stepO of generating ahigh-fteg 
component of an image, or of an image obtained by performing gradatiw^conversion on the 
image using the gradation conversion curve; 

a conversion step[[,]] of converting a magnitude o£ an amplitude of the 
high-frequency component; and 

an addition step[[,]] of adding^e converted high-frequency component to the 
image, or to the image obtained by performing the gradation conversion on the image using 
the gradation conversion curve, 

wherein saxd conversion step includes converting the amplitude of the 
high-frequency component on the basisof the information concerning the gradation conversion 
curve. 



jjft^ (Canceled). 
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